Clinical and biological effects of demethylating agents on solid tumours - A systematic review.
It is assumed that DNA methylation plays a key role in both tumour development and therapy resistance. Demethylating agents have been shown to be effective in the treatment of haematological malignancies. Based on encouraging preclinical results, demethylating agents may also be effective in solid tumours. This systematic review summarizes the evidence of the effect of demethylating agents on clinical response, methylation and the immune system in solid tumours. We conducted a systematic literature search from 1949 to December 2016, according to the PRISMA guidelines. Studies which evaluated treatment with azacitidine, decitabine, guadecitabine, hydralazine, procaine, MG98 and/or zebularine in patients with solid tumours were included. Data on clinical response, effects on methylation and immune response were extracted. Fifty-eight studies were included: in 13 studies complete responses (CR) were observed, 35 studies showed partial responses (PR), 47 studies stable disease (SD) and all studies except two showed progressive disease (PD). Effects on global methylation were observed in 11/15 studies and demethylation/re-expression of tumour specific genes was seen in 15/17 studies. No clear correlation between (de)methylation and clinical response was observed. In 14 studies immune-related responses were reported, such as re-expression of cancer-testis antigens and upregulation of interferon genes. Demethylating agents are able to improve clinical outcome and alter methylation status in patients with solid tumours. Although beneficial effect has been shown in individual patients, overall response is limited. Further research on biomarker predicting therapy efficacy is indicated, particularly in earlier stage and highly methylated tumours.